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Effect of protein oxidation on content of amino acids
of whey protein isolate by a free radical-generating system
CUI Xu-hai' , KONG Bao-hua™"

(1.Department of Life Science,Zaozhuang University , Zaozhuang 277160, China;
2.College of Food Science, Northeast Agricultural University , Harbin 150030, China)

Abstract: The objective of the present study was to investigate the effects of protein oxidation on carbonyl, free
amines and the content of amino acids of whey protein isolate ( WPI) after exposures to a hydroxyl radical -
generating system(HRGS) in different concentrations of H,0, (1~20mol/L)or FeCl, (0.1~2mmol/L) for 1,3,5h.The
results showed that carbonyl content increased and the content of free amines decreased in oxidative conditions,
and the content of amino acids were significantly influenced in different oxidative environment.Compared with the
control,the content of total amino acid and some necessary amino acid greatly decreased,and the decrease was
more quickly with increasing oxidative time, especially the loss was more significant in FeCl, system,the maximum
of total amino acids was 13% ,the maximum of the loss of necessary amino acids was 16.2%.In another side, we
found that the changes of amino acids were related with the changes of carbonyl and free amines.Thus, we must
adopt adaptive methods to control protein oxidation during production in order to decrease the damage to amino
acids.
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FEMAR R W24 L8R 3 B LA M R B TR B, HE T A
BOLEAE T AL BEPE R B As o PR, WF ST SR AL )
FLIE & O 2 R 0 R X A 0 IR AR AT
fig A AP A B T EEE I L, EAR TR
PRI, BITFSR T A i B A T R a1 skt . —
TR 2 TR A B B 1 AR Ak, 2 R SR BT, 404k W 35 i
s T FUVE & 09 B AR PR BT, [R) SR A AL B9 X R ZH L
WEEAH L, 223 Sh &4k, Tl 2500 T iy 3 k4t 2k
ik 40% L - ; 7E 20mmol/L H,0, 5% 2mmol/L FeCl,
o, TREEGIRR S N TS AR 7 A5 L ARSCR
R R R R, I — 2 5 FLIE S R A R R e
R BT AR R S, XS IR AR 52 ), 3
SEALTRIHE BE | S Ak B 0] 55 AN [R) B4 858 2% 170 X 2R 1 208
T2 2H B I i 14 5 ) KL AR LA A 5 HLAh SR Ak FE AR 22 (]
MIAHH DGR , #F — 25 8 7R A X FL s 3B 1 Th R Mk 5
mi] F AL o
1 #MRl57FE
1.1 M5 EE

FLH/FEER (WP T3 [E Daviso B A
w, AR IR B T AT e R A 7, SR YR T e R L,
JEUBHH A FE T 90.4% JRIVT 1.4% K53 6.2% K 5)
2.0% ,ANEFLHE S L8N (SRR (FeCly) (ERAR \EU4
feih . & M 4 /2 (EDTA) (id S8 B & (H,0,) (41T
IRIMAER (Asc)  H R orArat, W T RET AR I X R K
) TIRBELEIA % ( BHA ) (Trolox (4E/EFK E
TWiEW) 2,4 B8 JF (DNPH)  #J0g 5 Sigma
15l A= S

L-8800 BUZHHLNL H sh/rHri  HAH LA HE
T™ 2300 4= H sh gL IR E A AL £ E FOSS 24 A5
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i~ A4 ) — ST 2 A BR A W] s TU-1800 22417 Il
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LGI10-24 A B0l Jb B EL.OHL .
1.2 ZWHIE
1.2.1 Fe/H,0,/Asc (BR/id AL &/ HL I 1L 1R ) A 1k
Rl g ZARSEA T AEE A A R R
(reactive oxygen species, ROS), & ¥ 3 B i %
( - OH) FEA=H Ak & 45 ( A hydroxyl radical— generating
system, fai K HRGS) , =%l FeCl, . Asc F1 H,0, i#
T AR A SR A TR R T A

AR SEHG EE R PI R AR R, I 7E 50mmol /L
BEMRFh 2% v h (pH 6.0) #E47
1.2.1.1 H,O0, HIbAR R RHEEK R T FeCl, 1 Asc
W, A8 H,0, ¥ BE; Bl 0.1mmol/L FeCly I
0.1mmol/L Asc, H,0, ¥ F 435 1.2.5,10,15
20mmol/L,
1.2.1.2 FeCl, HAb&E R [FHEAK FZ P H,0, F1 Asc
He B, BAE FeCl, e 3 ; Bl 10mmol/ L H,0, F1 1mmol/L
Asc, FeCl, ¥ & 4 5% £ 0.1.02,.04,. 05,1,
2mmol/L .
1.22 FUEBEOMWEA N A LR PIF AR R
Ty A FLIG o B8 L (WPL) (A5 85 1 a9 Fe 2

86 010z miom

WR S &t

W Sh 20me/mL, SR J5 T A AR S FE 80°C /KB 4m
TRV AL, 43 e B 52 1.3 5h, fiff WPT & 2R AN R R B2
B4 Ak . I B BHA/ Trolox/ EDTA (i H f 2 1
BER Immol/L) ki ik AL s . 2 T 02 A Ak 3
FAXT I g Fg AR 0 5, ARG T B 0t pH 6.0 SRR
Fh 2% wh U W A% A0 ES 0 Ab B (100001 min x Smin) , B
JE & R T A AR B FRZ AL .
1.23 RIS mIE  RIEEE R NE A AN
EE SR, I8 Oliver 25 A" B9 J5 %, IFms ke 30
HARUNF B 3mL 0T 5 Wk B Sl 20/ L 19 38 P WO
ATE R LA, B PN A ImL ) DNPH (¥ i
10mmol/L) , =& N # 1k 1h (& 15min JERIE T 1
YO BN ImL JT 5340k 20% =454 1 (TCA) L8R
J&i 10000r/min B .0> Smin, F¥E W, JH 1mL 4 & 2,
Pis: ZEE(1:1) PeDUvE 3 URBR RIS R 58], il 3mL
FRFR A MR (6mol/ L) 37°C 4544 N AR 15min ¥R IT
JE,10000r/min T 2.0 3min [ AT R IR, B
JE FRATYIAE 370nm LW SGAE . X BEH TT fR Bk 2o
A ImL % )& & 2mol/L Y HCL, i A= JH 2 ,4—-DNPH
AR, A BRAEAH R, A 43 F R O'G &R %L 22000
(M - em) "R IL S B nmoL Bk 3k (42 Ve R
o) 5 85 BT AL 45 BTE 280nm A i Y Lowry 351 &2,
FH LR AR A fobs o il 2o B30 R FE L Vi VAT
1F 10min,
1.2.4 e a3 nE SR OPA (SRR — FIE ) 1
XE AT E B ST E , S A E A0 7RI
S7 o L %) N1 pr=4 < OF = STl (i b sy /- S PAER . & 3¢ )
e, HETAFREX 40mg 119 OPA #5fi# T 1mL 1% FH firfr
I3 AN AT & 435 20% 9 SDS 2.5mL,0.1mol/ L EJ1illl
WP 25mL } 100l B—Fi ik 2,05, i Jo HH 2808 7K 2 45
F| 50mL, 2B, 25 BLAS W . OPA F] 4mL Fa
B, A 200wl (2% 3 WO R, RS
JgF 35%C fi@ 2min ,Tj—: 340nm T{ﬂﬂﬁ”&i‘f:fﬁ A340 —
B ZFE AN H HERENEOGE . DREANE
H B B EEE 5 100% , HA Sl 1 R oOGE
HH A, R AR & T E R
1.2.5 SRS ENNE AEEARENIIEE
PSS R B i R 2 5L 8 H 3l 4 G 5, 3 L
FEER AR LA HE 17 P E BRI &S im. B&
FeMR O & 75 B ER R K A Ab ¥R K 3% AR . GB/T
5009.124-2003 " il it K 43 1% ik, BILEG S Uk
e AR B, CRUE T A RIS P AR S B Y
525 AR 3

) e L PR R 19 6 BE - B BE HRGS (R R
AR S8 AR 57 e 28 RN AR AL B (8] A 2 AR . HL O, {4
£ &4 100pumol/L Asc,100pmol/L FeCl; F1 S5mmol/L
H,0, ;FeCl4& & : &4 1mmol/L Asc,10mmol/L H,O0,
1 0.5mmol/L [ FeCly, HALHSTE] 43 FI3ESE 1.3 5h,
25 FRE PR A AR AL R FLIE SR
1.2.6  FARGEITAT s ASSCIe PR S i)
EEE, B A 3 A AT SR8 BOHE 4 bl
Statistix 8.1 #¢{44J ' General Linear Models 2 )% i
1, 2% BEMHE(P<0.05) 431K A the Tukey test £
J¥ , 2K Sigmaplot 9.0 FAAF1EE
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Bl 1 i, L E ASd S ME, Irfa RS
PR B G i A BH N, A AE R S AR &,
Fe B bl A A AR ] g B T ¥ 0. i an, FEE 1a
1, 7 Immol/L H,0, 5514 & fk 5h 1 1h HuEL, ¥k
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22 |AXFEERENFIT
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B 2 Fis, E 3 = A A 2R 6T B A 3 A 1 S TR
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#1 AEERPAR AR EZEA B EER S RN (g ZHEM/100g HEH)

FOLE AL 1 H,0, W%%;L{Jcﬂa“l‘m (h) - 1 FeCl, 14@%’?;11&%%‘% (h) ;
FNREZ A 10.06 9.80 9.41 9.25 9.67 9.28 8.86
PN 424 4.14 3.99 3.92 4.02 3.87 3.68
25 R 3.38 3.25 3.19 3.14 3.11 3.05 2.88
BER 16.12 16.03 15.37 15.16 15.74 15.03 14.31
B 1.53 1.50 1.50 1.47 1.47 1.44 1.37
R 4.6 4.47 430 4.19 4.44 4.18 3.98
2 e s R 2.51 234 2.28 225 2.35 2.26 2.24
TR 444 435 429 421 434 4.14 3.89
HRAMR 2.03 1.82 1.86 1.76 1.75 1.77 1.75
S R 5.05 4.96 479 472 4.93 4.59 437
=5 R 12.29 11.89 11.45 11.17 11.61 11.02 10.38
15 S R 3.38 3.14 3.15 3.00 2.97 271 2.51
KR E R 3.11 3.04 2.98 295 3.00 298 2.85
2 R 9.17 8.94 8.72 8.54 8.77 7.39 6.87
20 R 0.67 0.66 0.45 0.46 0.70 0.67 0.66
TR R 1.69 1.62 1.58 1.57 1.58 1.52 1.42
AR 2.23 2.15 2.13 2.07 2.10 1.96 1.85
WS LR 40.33 39.14 38.08 37.27 38.42 35.76 33.79
MR 89.28 86.99 84.43 82.73 85.35 80.4 76.21

Ly Food Engineering,2007 ,83:31-40.
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Study on antibacterial activity of natural extract from some plants
SHU You-ju',SHI Wan-sheng'* SUN Qiang’

(1.Department of Environmental Engineering and Chemistry, Luoyang Institute of
Science and Technology, Luoyang 471023 , China;
2.School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China;

3.Henan Agricultural Reasearch Institute ,Zhengzhou 450002 , China)

Abstract : Clove, Folium Artemisiae argy, perilla, Artemisia annua, Capsicum frutescens and bunge prickly ash with
remarkable antibacterial activity on three kinds of pathogens and Penicillium sp.were selected from 9 herbs.And
the minimum inhibitory concentration( MIC) of six kinds of plant extract to E.coli, Stophylococcus aureus, Candida
albicans and Penicillium sp.were determined through double broth dilution method. The results showed that the
extract from perilla possessed the highest antibacterial activity against E.coli and the MIC was 0.391% .The six
kinds of plant extract all had remarkable antibacterial activity on Stophylococcus aureus, the five of them, except
for bunge prickly ash,had the same MIC of 0.391%.The extract from Folium Artemisiae argy,Capsicum frutescens
and bunge prickly ash showed an efficient antibacterial activity on Candida albicans,the MIC was 0.782% . The
extract from Clove and Capsicum frutescens possessed the highest antibacterial activity against Penicillium sp.and
the MIC was 0.391% . Moreover, the combinatorial formulas with extract from Clove, Capsicum frutescens and
bunge prickly ash exhibited a higher antibacterial activity than Sodium benzoate.

Key words ; natural preservatives;plant extract;antibacterial activity ;minimum inhibitory concentration( MIC)

i E 43S TS202.3 X EKFRIREG A 3 E 4R 5:1002-0306(2010) 10-0089-03

T b AT DRLED 8 WS o RS 1) 9 05 R 2
ZEGEAIS 0L & B 8 700 2 B Lk BT S A SO )
SRR " HET, B TSR B B R A

TSR )5 70 Rk 2 5 B JE TR RS o (B BB g
FERW A5 BT 6 A e SO T B P R 5 5
FEEY RSN S B A A, TR AR BT
JEEFNAELXT A A fidt e TG 3 sl AR 55, i L s T 28R 56
A nl LS A2 B I R AR IR 5 o BERE AATTX) £ 22 42

I #5 B #3:2010-05-17

TEBEN A LB (1978-) , % , LA L, HIF, TBRFAHFH KR
T AR

PSRRI A H 45 500, e AR ) v SRR
B3 | v 28 AT 22 D BE B9 B TR R A 2 TR AR

111111111111 1111111111111 @111 1@ 1111111111111 - 1111111111111 1111111111111 -

161-191.

[16 ] Morzel M, Gatellier P, Sayd T.Chemical oxidation decreases
proteolytic susceptibility of skeletal muscle myofibrillar proteins
[ J].Meat Science,2006,73 :536-543.

[17]Vogt W.Oxidation of methionine residues in proteins; Tools,

targets , and reversal[ J |.Free Radical Biology Medicine,1995,18 ;
93-105.

[18]Park D,Xiong Y L.Oxidative modification of amino acids in
porcine myofibrillar proteinisolates exposed to three oxidizing

systems[ J].Food Chemistry,2007,103:607-616.

20104 51088 89





